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A multi-hierarchical approach uncovers the hidden physiological substrates of
membrane transport proteins

Nagamori, Shushi
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Many transporters are orphans with unknown physiological functions, leaving
many nutrient transport systems unclear. While amino acid transport research focuses on L-amino
acids, trace amounts of D-amino acids, such as D-serine, also exist and play significant roles.
However, D-serine transport mechanisms are largely unknown. This study used a "multi-hierarchical
approach™ integrating multi-omics analyses and various transport function systems, from synthetic
cell-free to ex vivo and in vivo models, to identify renal D-serine transport systems. Two systems
were identified: ASCT2 and the monocarboxylate transporters (SMCTs). These systems are
physiologically complementary, with ASCT2 playing a primary role under pathological conditions. The
findings highlight the importance of non-canonical substrate transport and provide a framework for
investigating multiple transport systems of various trace micromolecules.
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